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NC-ND license (http://creativecommoBackground: Childhood fever is a common symptom managed by parents at home. Most par-
ents do not know the definition of fever, its effect, or its management. To establish
simulation-based education for parents and evaluate its effectiveness for fever management
at home are essential for nursing care. This study assesses the long-term effects of
simulation-based education on information, motivation, behavioral skills, and behaviors
related to parental fever management in Taiwan.
Methods: Cluster random sampling was used to recruit parents having children aged from
3 months to 5 years who were attending kindergartens in Kaohsiung, Taiwan. A total of 160 par-
ents were randomly assigned into experimental (EP) and control (CP) groups equally. Parents in
the EP group received simulation-based education with fever education brochures, while the
CP group received only the brochure. Data on parental fever information, motivation, behav-
ioral skills, and management behaviors were collected before the 1st day, on the 1st day
(except management behaviors), at the 6-month, and at the 12-month marks post-training
with a self-developed instrument based on the informationemotivationebehavioral skills
model.
Results: The results of a generalized estimating equation analysis indicated that the informa-
tion, motivation, behavioral skills, and management behaviors of all participants had improved
at the post-test assessment, with the EP group showing significantly better improvement thanof Nursing/Institute of Allied Health Sciences, National Cheng Kung University, Number 1, Ta Hsueh
, Taiwan.
du.tw (M.-C. Huang).
015.10.011
ediatric Association. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-
ns.org/licenses/by-nc-nd/4.0/).
468 L.-C. Chang et althe CP group. This study supports that simulation-based education effectively enhances fever
management of parents for a long period of time.
Conclusion: Simulation-based education, compared to using the brochure, was a better strat-
egy for improving parental information, motivation, behavioral skills, and behaviors regarding
fever management. We suggest that providing community-based education on fever with sce-
nario simulation is needed to increase parental competence for child care.
Copyright ª 2016, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. Introduction
Fever accounts for 20e40% of the chief complaints of
children seeking medical advice every year.1 Fever has a
protective immune function against invading pathogens and
is a sign that the body is fighting against inflammation.2,3
However, most parents do not know the definition of
fever, its effect, or its management.4
When children had fever, parents were concerned that it
would cause brain damage, febrile convulsions, and
death.5e7 A study in Taiwan found that parents managed
fever as early as possible to prevent an increase in body
temperature and 89.5% provided antipyretics to children
before seeking medical advice.7 A British study found that
parents were afraid of dehydration, vomiting, brain dam-
age, and death if the fever went untreated.8 The myth of
childhood fever made parents more concerned about it.
They worried about the possible complications of fever and
actively managed it, resulting in overuse of antipyretics,
inappropriate management, and overuse of medical
resources.4,8,9
Providing parents with more education about fevers
could improve home management and reduce unnecessary
medical treatment.10 In 1996, Kelly et al11 investigated the
efficacy of intervention with a health education leaflet
about fever. The results of their study showed that knowl-
edge of fever on the part of the major caregivers showed no
significant increase 2e4 weeks later, but more of them used
the correct dose of antipyretics. Sarrell and Kahan12 pro-
vided reinforced fever education with discussion supported
by written and pictorial materials. The results showed that
parental knowledge of fever management in children could
be significantly improved. In 2003, Broome et al13 showed
that providing parents with a fever education brochure and
a video before a medical consultation, together with the
physician reinforcing the content of the materials and
answering questions during the consultation, could signifi-
cantly increase knowledge of fevers by 6 months. Health-
care personnel providing parents with fever education
leaflets and related mass media could also make informa-
tion (I) on childhood fever available, but parents still lacked
knowledge about the management of childhood fever.7
Care guidance using health education material alone is
inadequate. The content and strategy of education must
meet the individual needs of learners to increase the effi-
cacy of that education.14
Clinical simulations are teaching methods that mimic
real-life situations and put the learners into them.15Simulation learning is based on the philosophical founda-
tion of a contemporary educational theorydconstructi-
vism. Learners are able to understand the situations that
they might face in the real world with personal experi-
ence.16 Simulation includes experimental and scenario
learning about clinical nursing techniques. It provides an
opportunity for learners to practice fundamental skills in an
environment similar to the real situation.17 When a child
has fever, one-on-one discussion with parents is inadequate
because under the stress of worrying about the fever,
attention and memory decrease.12 Simulation scenarios
describing the content of health education are better than
text descriptions alone. They can enhance memory and
improve the efficacy of health education.18 Converting
knowledge to behavior must consider factors affecting
cognitive processes and execution of behaviors,19,20
because even a person with adequate I and good behav-
ioral skills (Bs) still requires a high level of motivation (M).19
Although previous studies focused primarily on the efficacy
of education about fever on parental knowledge, use of
antipyretics, confidence, and satisfaction, a limited num-
ber of studies focused on the effect of M and management
behaviors (Mb). Therefore, this study assessed the long-
term effect of simulation-based education on parental
fever management, M, Bs, and Mb.
2. Methods
2.1. Participants
This study received approval from the Institutional Review
Board at the National Cheng Kung University hospital,
Tainan, Taiwan. The research participants were the parents
of kindergarten children aged from 3 months to 5 years,
who lived with their children, were their primary care-
givers, could communicate in Mandarin or Taiwanese, and
were willing to participate in this research. Their children
were not currently suffering from fever or other diseases.
The number of participants was calculated with G*Power
3.0 (power 0.8, effect size 0.4) to be 64 in each group. In
case of loss, 80 participants were accepted for each group.
2.2. Study design
Cluster random sampling was utilized to recruit individuals
and randomly assign them into an experimental (EP) and a
control (CP) group. Five kindergartens were randomly
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Taiwan. After explaining the research purpose, process,
and rights to the parents, the parents completed a consent
form and a pretest questionnaire.
The authors constructed a simulation-based scenario
about the care of childhood fever based on clinical expe-
rience, literature, and expert consultations. The scenarios
included the following: (1) knowledge about childhood
fever; (2) assessing the symptoms for which a single anti-
pyretic was not required; (3) assessing the symptoms for
which a single antipyretic was required; (4) deciding when
to seek medical advice; and (5) discussion.
Parents in the EP group had to attend a 30-minute fever
care simulation session, play the role of caregivers in the
scenarios, and actively complete the related care mission.
They had to obtain specific knowledge from the scenario
simulation to complete the learning mission. Parents
received a fever education brochure after completing the
simulation session and an explanation of the key contents,
and then they were requested to complete the first post-
test questionnaire. The entire process took about 65 mi-
nutes in the EP group.
Parents in the CP group were given only the fever edu-
cation brochure and an explanation of the key contents,
and then they were requested to complete the post-test
questionnaire. The total process took about 35 minutes in
the CP group. The second and third post-test questionnaires
were completed through phone calls after 6 months and
12 months, respectively, which lasted about 20 minutes
each.2.3. Questionnaires
The questionnaires administered to the parents included
the fever information (FI), fever motivation and behavioral
skills (FMS), fever management behaviors (FMB), and the
demographic data. The FI, FMS, and FMB scales were
developed using the informationemotivationebehavioral
skills model,20 empirical data, and expert suggestions by
research teams in previous studies. Each instrument was
tested for content validity by six experts (3 pediatricians, 1
pediatric head nurse, and 2 PhD nursing faculty members).
The content validity index for the 24 items was scored by
each expert as inappropriate (0), requiring modification (1),
or appropriate (2). Any item ranked lower than 2 was
reviewed by the research team and revised as needed. The
content validity index was 1.8 (percentage agreement:
90%). The K-R 20 of the FI scale was 0.75. The Cronbach a of
the FMS and FMB scales were 0.78 and 0.75, respectively.
The six items included in the FI scale were answered
with a correct choice (scored 1), or with a wrong choice or
as unknown (scored 0). Thus, a possible total score ranged
from 0 to 6, with higher scores reflecting higher levels of FI.
The FMS scale and the 4-point Likert scale contained the M
subscale (7 items) and the Bs subscale (6 items). The M
scores ranged from 7 to 28, where a higher score indicated
more positive. The Bs scores ranged from 6 to 24, where a
higher score indicated more correct skills and more confi-
dence in dealing with fever at home. The five items in the
FMB scale were scored 1 for appropriate and 0 forinappropriate Mb; the scores ranged from 0 to 5, where a
higher score showed more appropriate Mb.
2.4. Statistical analysis
Statistical analyses were performed using the statistical
software IBM SPSS (version 21; IBM Corporation, Armonk,
NY, USA). A two-sided p value  0.05 was considered sta-
tistically significant. The demographic variables were pre-
sented with descriptive statistics. The differences in the I,
M, Bs, and Mb scores between the EP and CP groups were
examined with t tests, and the in-group differences be-
tween pretest and post-test with paired t tests. General-
ized estimating equation (GEE) analyses use all data
available for participants, including those lost to attrition;
they allow for observed variable distributions and can ac-
count for possible correlations in repeated measures over
time. GEE was applied to examine the effects of experi-
mental intervention.
3. Results
3.1. Characteristics of participants
There were 160 participants, 80 in the EP group and
another 80 in the CP group. At the 6-month follow-up, there
were 79 in the EP group and 80 in the CP group; and after
1 year, there were 79 in the EP group and 79 in the CP
group. One participant was lost in each group (1.25%).
Table 1 shows the demographic data. Most participants are
mothers (80.6%), and their mean age is around 36 years
(36.94  4.96 years in the EP group vs. 36.38  4.45 years in
the CP group; p Z 0.38). There were no statistically sig-
nificant differences in all characteristics between the EP
and CP groups.
3.2. Mean comparisons between the EP and CP
groups
Table 2 shows the mean comparisons of fever management
I, M, Bs, and Mb between the EP and CP groups. There were
no significant differences in the pretest between the two
groups, while significant differences (p < 0.001) are shown
in the first (Day 1), second (Month 6), and third (Month 12)
post-tests between the two groups.
3.3. Intragroup comparisons of the EP and CP
groups
Table 3 shows intragroup comparisons of the CP and EP
groups in terms of I about fever management, M, Bs, and
Mb. The post-test scores of the EP group for I, M, Bs, and Mb
were significantly better than pretest scores on Day 1
(excluding Mb), Month 6, and Month 12 (p < 0.001). The
difference between the average scores of I between Day 1
and Month 6 was not statistically significant, which revealed
the retention of I at 6 months. The difference between the
average scores of Bs between Day 1 and Month 12 did not
achieve statistical significance, which demonstrated the
retention of Bs at 12 months. The comparison of the
Table 1 Demographic data of participants.
Variables Experimental group
(N Z 80)
Control group (N Z 80) c2
N % N % p
Participants 0.07
Father 20 25.0 11 13.8
Mother 60 75.0 69 86.3
Education 0.08
College & above 51 63.8 61 76.3
High school 29 36.2 19 23.7
Occupation 0.32
Nonprofessional 18 22.5 18 22.5
Technical 21 26.3 13 16.3
Professional 25 31.2 25 31.2
Management 16 20.0 24 30.0
Fever education* 0.17
No 72 90.0 66 82.5
Yes 8 10.0 14 17.5
* Prior experience of the parent on the topics of education on childhood fever.
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show a statistically significant difference. Such a result
showed the retention of Mb at 12 months. The three post-
test scores of the CP group for I and Bs were significantly
better than their pretest scores (p < 0.01). These results
indicate the retention effects of the EP group for I, Bs, and
Mb, but not of the CP group.
3.4. GEE analysis of the efficacy of the
experimental intervention
The GEE analysis of the efficacy of the experimental
intervention in assessing fever I, M, Bs, and Mb is shown in
Table 4. The GEE analysis of the effects of the intervention
was as follows: scores in the EP group were 0.68 (I), 3.26
(M), and 2.87 (Bs), higher than those in the CP group from
pretest to Day 1 post-test; 0.82 (I), 2.83 (M), 4.12 (Bs), and
2.12 (Mb), higher from pretest to the 6th month; and 0.78
(I), 3.33 (M), 3.70 (Bs), and 1.36 (Mb), higher from pretest
to the 12th month (p < 0.01 for all), indicating that I, M, Bs,
and Mb improvements in the EP group were significantly
greater than those in the CP group at all time points.
Parameter estimates were positive, which indicates that
the improvement in the EP group was significantly greater
that in the CP group at all post-tests, and the effectiveness
of the education intervention was supported by statistical
evidence.
4. Discussion
In this long-term follow-up study, the simulation-based
education for fever management improved parental
knowledge, M, Bs, and Mb.
Clinical scenario simulation enables learners to under-
stand the theoretical framework and makes nursing in-
terventions easier.21 Providing parents with education
about childhood fever can positively affect parentalknowledge about fever and improve skills.5,12,13 In 2001,
O’Neill-Murphy et al10 investigated the effects of fever
education using discussion and demonstrations or written
materials; their results showed that both methods were
effective in reducing unnecessary clinic visits. The effects
of discussion and demonstration were better than those of
written education alone; however, this study did not
conduct follow-ups to determine subsequent effectiveness.
Few previous studies observed changes in Bs. Our study
showed that simulation-based education improved Bs.
When a child with fever is assessed, the attention and
memory of parents decrease because of the stress of the
child having fever. The design of fever care simulation-
based education in this study included scenario simulation
exercises and discussions. Discussing the content of edu-
cation with parents and allowing them to correct their
knowledge during the interactions preserves memory
longer.22 Based on our results, simulation-based education
should be considered for educating parents on fever
because its efficacy is better than a health education
leaflet or brochure.
The results of this study showed that simulation-based
education improved the Mb of parents. Although it was
slightly reduced at the 1-year follow-up, the efficacy was
maintained and was significantly better than that of the
health education brochure alone. Effective simulation re-
quires that teachers explore and apply education theory,
and identify learner needs and the learning mode to
develop an appropriate plan for the learners.23 Therefore,
the design of simulation-based education for fever care can
improve the Mb of parents and ensure that it is maintained
over time, because simulations provide practice of real
situations for parents.
Parents usually manage fever at home before seeking
medical advice. Most febrile children can be cared for at
home. However, parents need to know when to seek further
medical assistance. Healthcare professionals should pro-
vide parents with reliable and consistent information about
Table 2 Mean comparisons of fever management information, motivation, behavioral skills, and management behaviors
between the experimental and control groups.
Experimental group Control group Comparison
Items T1
M
(SD)
T2
M
(SD)
T3
M
(SD)
T4
M
(SD)
T1
M
(SD)
T2
M
(SD)
T3
M
(SD)
T4
M
(SD)
T1
t
(p)
T2
t
(p)
T3
t
(p)
T4
t
(p)
Information 3.98
(1.57)
5.83
(0.41)
5.76
(0.63)
5.54
(0.78)
3.88
(1.55)
5.05
(1.10)
4.84
(1.01)
4.66
(1.02)
0.41
(0.686)
5.89
(<0.001)
6.90
(<0.001)
6.12
(<0.001)
Motivation 15.94
(3.71)
20.49
(2.74)
18.59
(1.99)
18.80
(2.20)
15.95
(3.87)
17.24
(3.46)
15.78
(3.10)
15.48
(2.65)
0.02
(0.983)
6.59
(<0.001)
6.81
(<0.001)
8.60
(<0.001)
Behavior skills 18.09
(2.55)
22.49
(1.66)
23.00
(1.44)
22.59
(1.69)
18.61
(2.64)
20.15
(2.42)
19.40
(2.00)
19.24
(2.17)
1.28
(0.203)
7.12
(<0.001)
12.99
(<0.001)
10.83
(<0.001)
Management
behaviors
2.19
(1.52)
d 3.49y
(1.14)
3.12z
(1.30)
2.20
(1.68)
d 1.24y
(1.30)
1.73z
(1.46)
0.05
(0.960)
d 8.92
(<0.001)
5.39
(<0.001)
CPZ control group; EPZ experimental group; MZ mean; SDZ standard deviation; tZ t value; T1: pretest; T2: Day 1; T3: Month 6;
T4: Month 12.
T1, T2: N Z 80 (EP, CP); T3: N Z 79 (EP), N Z 80 (CP); T4: N Z 79 (EP, CP).
y T3: N Z 49 febrile episodes in EP, N Z 58 febrile episodes in CP.
z T4: N Z 52 febrile episodes in EP, N Z 58 febrile episodes in CP.
Table 3 Intragroup comparisons of information about fever management, motivation, behavioral skills, and management
behaviors in the experimental and control group.
T2 vs T1 T3 vs T1 T4 vs T1 T3 vs T2 T4 vs T2 T4 vs T3
DM t
p
DM t
p
DM t
p
DM t
p
DM t
p
DM t
p
EP
Information 1.85 11.02 1.79 9.87 1.58 8.77 0.06 0.78 0.28 2.78 0.22 3.66
* * * 0.438 0.007 *
Motivation 4.56 15.53 3.77 12.65 4.09 12.13 0.79 3.42 0.47 1.81 0.32 1.65
* * * 0.001 0.074 0.103
Behavioral skills 4.40 17.21 4.94 16.70 4.53 13.77 0.52 2.45 0.11 0.49 0.41 2.21
* * * 0.017 0.627 0.03
Management behaviors d d 1.39 4.60 0.81 3.60 d d d d 0.15 0.60
* 0.001 0.556
CP
Information 1.18 9.01 0.96 6.10 0.80 5.10 0.21 1.70 0.38 3.24 0.17 2.59
* * * 0.094 0.002 0.011
Motivation 1.18 0.61 0.43 1.31 0.10 0.34 0.75 2.44 0.99 3.47 0.25 1.60
* 0.193 0.738 0.017 0.001 0.114
Behavioral skills 1.54 7.50 0.79 3.14 0.61 2.41 0.75 3.01 0.95 4.14 0.15 0.85
* 0.002 0.018 0.004 * 0.40
Management behaviors d d 0.88 4.67 0.62 3.66 d d d d 0.16 0.86
* 0.001 0.394
CPZ control group; DMZ mean difference; EPZ experimental group; tZ t value; T1: pretest, T2: Day 1, T3: Month 6, T4: Month 12.
* p < 0.001.
Simulation-based education on childhood fever management 471fevers to help with the management and care for the
child.24 Currently, most health education programs for
parents uses a traditional fever education brochure or
leaflet. Simulation-based education is an experiential
teaching method. By repeating the important parts of real-
life scenarios, a person has better awareness and under-
standing of those scenarios.23 Providing education on fevers
to parents with a simulation strategy that has various sce-
narios will help them rehearse the appropriatemanagement of childhood fevers. Health education for the
public in a community has less stress and urgency when
compared with clinical situations, and simulation-based
education is a good example of this. The design should
improve the knowledge, skills, and Mb regarding childhood
fevers.
Community health institutions or educational organiza-
tions may include the simulation-based education as part of
home health education. DVDs, audiovisual materials, or a
Table 4 GEE analysis of the efficacy of the experimental intervention in assessing fever information, motivation, behavioral
skills, and management behaviors.
Information Motivation Behavioral skills Management
behaviors
Predict variable B Wald c2 B Wald c2 B Wald c2 B Wald c2
(SE) p (SE) P (SE) p (SE) p
Intercept 3.88 503.80 15.95 1377.71 18.61 4023.90 2.18 140.54
(0.17) <0.001 (0.43) <0.001 (0.29) <0.001 (0.18) <0.001
Group* 0.10 0.17 0.01 0.000 0.53 1.66 0.03 0.02
(0.25) 0.683 (0.60) 0.983 (0.41) 0.198 (0.25) 0.894
T2 versus T1 1.18 82.16 1.29 38.39 1.54 57.33 d d
(0.13) <0.001 (0.21) <0.001 (0.20) <0.001
T3 versus T1 0.96 37.79 0.18 0.16 0.79 9.99 0.86 25.26
(0.16) <0.001 (0.44) 0.691 (0.25) 0.002 (0.17) <0.001
T4 versus T1 0.79 26.34 0.47 1.28 0.63 6.34 0.49 9.79
(0.13) <0.001 (0.41) 0.259 (0.25) 0.012 (0.16) 0.002
E  T2 0.68 10.21 3.26 47.50 2.87 77.45 d d
(0.21) 0.001 (0.47) <0.001 (0.33) <0.001
E  T3 0.82 12.08 2.83 24.21 4.12 115.16 2.12 47.92
(0.24) 0.001 (0.58) <0.001 (0.38) <0.001 (0.31) <0.001
E  T4 0.78 11.14 3.33 33.48 3.70 89.34 1.36 27.74
(0.23) 0.001 (0.58) <0.001 (0.41) <0.001 (0.26) <0.001
B Z parameter estimates B; E Z experimental group; GEE Z generalized estimating equation; SE Z standard error; T1 Z pretest;
T2 Z Day 1; T3 Z Month 6; T4 Z Month 12.
* Experimental group versus control group; reference group: control group; time of reference group: pretest; interaction of reference
group: control group  pretest.
472 L.-C. Chang et alcomputer may be used in combination with simulation-
based education and interactive discussion with experi-
enced health educators. This will lead to improved fever Mb
of parents or caregivers in the community, and also reduce
unnecessary utilization of medical resources.
Scenario simulation teaching has both advantages and
limitations. Clinical scenarios allow learners to have
training in advance to narrow the gap between theory and
practice. However, simulation-based education cannot
completely replace real clinical practice. After the learners
make a decision according to the scenario, the instructors
have to discuss the correct management strategy and pro-
vide timely feedback. When parents take their feverish
child to the doctor, healthcare providers have to assess the
care and management ability of parents and provide com-
plete and individualized care. There were limitations to
this study. Follow-ups were performed via phone calls after
6 months and 12 months, and this could have been affected
the accuracy of self-reported data.
In conclusion, simulation-based education provided sig-
nificant improvement regarding FI, Bs, M, and Mb compared
with a fever education brochure alone. This study suggests
that the department of pediatrics establish an interactive
simulation-based education program on the care of child-
hood fevers. We suggest providing community-based edu-
cation about childhood fevers with scenario simulation
methods to improve parental I and Bs to manage fevers
successfully at home.Conflicts of interest
The authors declare that there are no conflicts of interest.References
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